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Title of the Invention: 

Projection Type Image Receiving Device 

Claim: 

1. A projection type image receiving device comprising: 
a projector; 

a screen through which transmitted lights are observed; 

and 

a case; wherein 

at least an observed surface of the screen is made of a 
light absorbing material, and 

the screen has a plurality of tapered holes each having a 
reflecting surface for focusing lights which are projected to the 
screen on the observed surface. 

Detailed Description of the Invention: 

The present invention relates to a screen used in a 
projection type display. An object of the present invention is to 
provide a projection type image receiving device having a novel 
screen which is capable of providing an image of a high 
brightness and a high contrast. 

Fig. 1 shows a conventional projection type image 
receiving device. A projection type image receiving device 1 
shown in Fig. 1 includes a projector 2, a projection lens 3, a 
reflecting mirror 4, a screen 5, and a case 6. A quality of an 
image provided by the projection type image receiving device 1 
is dependent on features of the screen 5. As shown in Fig. 2, 
since surrounding lights 7 reflected on the screen 5 are mixed in 
light outputs 8 having image signals, a contrast of the image is 
particularly prone to be deteriorated. In order to prevent this 
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deterioration, a reflectance of the screen 5 is reduced in general. 
A reflectance of the screen is reduced by, for example, 
increasing a scattering of a surface of the screen, which in turn 
results in a reduction of a light transmittance of the screen 5. 
That is, in a conventional projection type image receiving device, 
an image quality of a satisfactory contrast and a brightness 
cannot be obtained, because a brightness of the image is 
significantly damaged in place of an improvement of a contrast 
of the image. It is considered that an image receiving device 
having a contrast of 1 : 30 to 1 : 50 and an average light output 
of 1000 to 2500 Ft-L is required to provide a satisfactory image. 
Since a conventional image receiving device cannot realize such 
a satisfactory image, applications of a projection type image 
receiving device has been limited. 

An object of the present invention is to provide a 
projection type image receiving device including a novel screen 
which is capable of eliminating the above-described 
disadvantage and providing an image having a satisfactory 
contrast and brightness. 

Embodiments of a projection type image receiving device 
according to the present invention are described in detail below. 

Fig. 3 shows a first embodiment of a part of a screen of 
the projection type image receiving device according to the 
present invention. A screen 15 shown in Fig. 3 is made of, e.g., 
graphite which absorbs lights. A plurality of holes 9 for 
reflecting and focusing incident lights are formed over the whole 
region of the screen 15. Each of the holes 9 has a taper. 
Sizes of the taper and the hole may be suitably determined 
based on an area of the screen, an amount of incident lights, 
and so on. 

Fig. 4 shows a second embodiment of a screen of the 
projection type image receiving device according to the present 



invention. A screen 25 includes a screen substrate 10 which is 
made of a light absorbing material and has a plurality of holes 9 
formed over the whole region of the screen substrate 10, and a 
scattering layer 11 disposed in front of the screen substrate 10. 

In^the projection type image receiving device having the 
screen thus constituted, surrounding lights 7 incident on the 
screen are absorbed in a light absorbing layer. In addition, the 
incident lights are focused by a focusing layer and effectively 
emitted from the screen as light outputs 8 having image signals. 
Thus, the screen can be less affected by the surrounding lights 
while a brightness of an image is not reduced. Accordingly, an 
extremely satisfactory image can be obtained. 

In the above embodiments, the screen and the screen 
substrate are made of a light absorbing material. However, it is 
naturally sufficient that at least exposed parts thereof have a 
light absorbing property. 

Brief Description of Drawings 

Fig. 1 is a perspective view showing an example of a 
conventional projection type image receiving device; 

Fig. 2 is a view illustrating a part of a screen; 

Fig. 3 is a cross-sectional view of a substantial part of a 
first embodiment of a projection type image receiving device 
according to the present invention; and 

Fig. 4 is a cross-sectional view of a substantial part of a 
second embodiment of a projection type image receiving device 
according to the present invention. 

1 ••• projection type image receiving device 

2 • • • projector 

5, 15, 25 • • • screen 
10 • • • screen substrate 
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